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SECRET 
SECURITY INFORMATION 25X11 
COUNTRY USSR (Kalinin Oblast) REPORT 
SUBJECT Projects Conducted at Branch No. l, DATE DISTR. 25 August 1953 
Institute 88, Gorodomlya Island | 
OQ. OF PA 
N GES 33 5X4 
DATE OF INFO. REQUIREMENT 
PLACE ACQUIRED REFERENCES 29X1 
USAF review completed | 
“THE SOURCE EVALUATIONS IN THIS REPORT ARE DEFINITIVE. 
. THE APPRAISAL OF CONTENT IS TENTATIVE. 
(FOR KEY SEE REVERSE) 25X1 
1. There were approximately 150 Germans at Gorodomiya organized along the 
well known lines of the German Air Ministry Research Inetitute.e Soviets 
were located at key spots tc observe the operation and to learn from 
the Germans, | 
Zo first major project was the design of a colloidal pulverizer. The 
purpose of this pulverizer is unknown However, 29XK1 
it was intended to produce very fine particies of material which 25X11 
was to be suspended in a colloidal solution. See sketch on page 6. _ 
30 | consider the design of pneumatic equipment for 
three wind tunnels as follows: 
a. "One shot" high pressure wind tunnel with 60 square inch aperture. 
be "One shot" high pressure wind tunnel with 240 square inch aperture. 25x 


éo “One shot" vacuum wind tunnel with 60 and 240 square inch aperture. 
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Of the three wind tunnels listed above, the first (a) was ace 
tually designed, built,and used at Gorodomlya. The second (b) 
was designed, and submitted to Institute 66 where 
an attempt was made to build it. [For technical information, 
see pketeh page 9.7 The third, (c) only progressed up to the 
atudy and discussion stage. A tentative design was made and 














25X1 


29K1 





submitted to Institute 88 





25X11 

















A detailed technical description 








of this tunnel, along with drawings and diagrams, are appended to 
this report. [See sketoh page le, 





The use of high pressure gases from combustion was studied for 
use as a supply | tunnel operation. This did not progress 
beyond discussion stage [ See Sketch page 1 














designs for valves and regulators fora Vacuum 











wind tunnel (240 square inch aperture), submitted to 











25X1 


25x41 
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Institute 68. 





























discussion and drawings of this are appended. /See sketch page = 


Phe next preject at Gorodomlya was to design a pressure regulator 
that maintained a constant pressure of three atmospheres £ 0.1 


“atmospheres. This regulator was for use in the R-10 missile. The 








design was sent to Pedlipki te Institute 88. 














This was near the end of 1950. Technical in- 








formation on this is appended. /See aketah page 27 
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20X1 








RESEARCH AT INSTITURE 86 


10. 


ll. 








At Podlipki in 1947, bars about three feet long 
and about three inches in diameter that appeared’ to be made of 
a compressed black powder, They were standing on the ground | 

floor of a room next to the electrical laboratory. 


























the Soviets had asked the 








technical director for permission to experiment with the bars. 


At Podlipki during the waiting period, Dr. FENBACH constructed 
an experimental rocket combustion: chamber. 
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SECRED. Zoe, 
wc 
Dr. UMPFENBACH from time to time gave 25x11 


lectures to the Soviets on the theory of rocket combustion 
chamber design. 


12. At Goredomlya in 1950, Dr. ALBRING worked out a design for a 
supersonic missile shape, but did not submit it to the Soviets 


for fear of being kept for a longer peri in the USSR. | 
Dra. ALBRING and FREISER worked for six 25X41 


months on the computation for this design. 




















156 25X14 











There were more than 40 models 25X14 
tested. they were mostly conical in 


shape. 


14. pasrescuan built a radar at Gorodoemlya which was tested 
with aircraft. ; least three or four times, PREIKSCHAT was on 


board the aircraft during the test. The aircraft used was a 
low power single engine aiveralt. There wae a total of 30 to 
40 tests in all. This was evidently an experimental missile 















































4 

guidance system. 5X1 
The an- | 

tenna was located on a trailer and was composed oT two para- 4 
_pelas two and one-half meters in diameter. 25X1 




















a radio truck, evidently containing the 
transmitter and receiver, ‘This was separated from the antenna 
and there were electrical conduits between the antenna and the 











radio truck. 7 

4 

15. ‘The Germans at Gorodomlya were graduaity renoved from what the 5X4 
Soviets considered to be secret activity, This was done in the 
latter part of 1951. Apparently the rocket test stand work was 


considered secret. ‘trom scattered bits of information, it was . | 
deduced by the Germans 25X14 
that missile activity waa being carried out by the Sovievs av 
Podlipki. Examples of this information are as follows: 














@, Seventy air bettles of the tires used in the Gorodomlya 
wind tunnel were gant te Poul.pels 


a 





be 25X1 


qi 








All environmental and fiuncrtonal tests were made 1 
parts prior to sending thom to Podlipki. This indicate 





























that they were in facy go.ug bo be used. 

Co teohnical questicunms fron time to time hy the Soviets 25X1 

regarding setting and cons tvucvien of parts that corres- 
pond to the design of t's large wind tunnel. . 
| a 

16. In 1951, the Soviets offered the ralrowing Germans a four-year 
contract: Dr. HOCH, FILTER, Dr. STOELLE, TOBPFER, WOLTER, and. : 
BLASTG. These men were told that if they did not sign their | : 
acts, their salaries would be cut drastically. 25X11 
of thi8 group, only Dr. HOCH preferred to stay in the USSR. 25X1~ 
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17. When the bulk of the Germans were repatriated, the Soviets kept 
3 24 of them on the Island. this can be considered punish- 25X1" 
ment, rather than retention because of their technical value to 
the USSR. The names of this group are as 25X4 
follows: . 

















- BUCHNER ss LANGE SCHOLZ 
Dipl. Ing. CONRAD Dr. MAGNUS Dr. SCHWARZ 
FALKENMEYER POHL Dr. UMPFENBACH 
GROETTRUP Dr. QUESSEL VIEBACH + 
HEINRICH RANGS _“*WIESSE 
IBEN Dr. SCHLIER WOHLPFABRT 
JASPER Prof. SCHMIDT Dr. ZIESSE 














In each case there was some incident that 5X1 
‘gould have displeased the Soviets. Dr. GROETTRUP, for example, 
in obtaining a divorce from his wife for having an affair with | 
a German named COSEL, used German lawyers in Berlin. This 

divorce could have been obtained through the Soviets. In an- 

other case, one of the Germana in the above list became in- 

toxicated one night and sang martial German songs which were 

heard by Soviet guards. | | 


18, It was strongly suspected that COSEL was a Soviet agent be- 

cause he appeared suddenly at Gorodomlya one day, struck up.a 

friendship with GROETTRUP and GROETTRUP's close friends, and, 
after staying for a short time, left. He was later seen in Mos~ 
cow py one of the Germans from Gorodomlya with another German 
woman, COSEZ apparently had considerable freedom of movement 
and was very attentive to the German political attitudes at 
Gorodomlya. 7 | 





19, Concerning the characteristics of the Soviets at Gorodomlya, 











25X1_ 


a. Most of the Soviet engineers were lazy and incom- 
-petent. When asked to initiate a project involving 
oreative work, they would work very hard to find a 
7 | German to carry out the design. They seemed to be 
He acted -gontent in copying old designs rather than applying 
| what technical knowledge they had to fresh problems. 


| be There were a few competent Soviets at Goredomlya. In 
several cases, however, these men became familiar with 
the Germans and were removed from the Island. 


ce Political intrigue was very common among the Soviet 
personnel, Often, some small and inconsequental work 
done by the Germans was seized upon by # Soviet and 
- -xepresented to hia superiors as a result of his own 
-. work, There is an example of one Soviet who secured 
a fairly high position in the Ministry for Armaments by having 
himself transferred, from a supervisory position in 
Podlipki over Soviet engineers, to Gorodomlya. At 
.. Goeredomlya, the output of the German group so far sur- 
. passed that of the Soviet group ' he had supervised 
previously that it impressed his superiors. He ob- 
tained an oppartunity to convince his superiors that 
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this was due to his extraordinary understanding of 


the research carried out there, and his ability to direct 


his group efficiently. This man's name is GORGANOV and 
he was unusually incompetent technically. This infor- 
mation was given by GORGANOV's Soviet assistant at 
Gorodemlya. The assistant claimed that GORGANOV bragged 
about his intention when he came to Gorodomlya. 


Sketch page’ 6 3 Colloidal Pulwerizing Mill 


. Sketch page 9. Quick Action and Regulating. Valve 
Sketch page 12: Wind Tunnel 


Sketch page 19: Test Stand - Aas 
Sketch page 21: Quick Opening Valve for Vacuum Wind Tunnel 
Sketch page 273 Flow Regulator for the Fuel Supply | 
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Description of Colloidal Pulyerizing Mill 


A. Components. 





1. Housing for the cress shaped pulverizing diso 
la. Cooling jacket | | | 
2. Cover 
5 2 Shaft 
4. Striking plate (stationary) 
5. End plate 
- 6, Lining (rustproof) 
Ts Grose shaped pulverizing diso (rotates) 
Be Spray and cover rings | 
9. Return spirals 
10. Gasket (carbon) 
11. Drain (leakage and powder sludge) 
12, Flywheel a 
13. Return thread (oil) — 
14. Otl-retura line 
15. Lubricating o11 (to the bearings) 
16. Cooling o11 (to the bearings) 
17. Cooling o41 = return line 
19. inion 7 
20. Tranenission oase (upper part) 
21. Transmission case (lower part) | 
22. Cooling water = outlet 


23. Funnel (for hand operated filling) 
24. Pipe (for continuous cirovulation) 


25. Drainpipe for cooling water 
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Bs Operation | | 
1. This mill was designed to pulverize materials 





The name Colloidal Pulverizing Mill 








suggests that it would be used to manufacture a powder which 


would be held in colloidal solution. 


98. he oruciform reter, which operates at 12,000 rpm., crushes 
the material against the stationary striking plates as it 
de'fed from the funnel by hand, The pulverized material 
flows through the return spirals in the hub te the drain 
where it is gathered and put back into the funnel. This 
precess is repeated approximately 30 times. 


3. The actual operational characteristios of this mill are 
unknown. A design wes made, turned over to the Soviets 
and nothing further was heard about it. 


. | | se | ‘SECRET © 
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Combination Quick Action and Regulating Valve 20X1 


fe Component Description 


1. 
26 
36 
4e 
- 
66 
Te 
8. 


9. 


10. 


i, 
12. 
13. 
14. 


15. 
16, 


iT 
10 a 
19. 
20, 
ai, 


aa, 
25. 


Housing 
Socket of valve seat (simultaneously controlling slide 3) 
Slide | 


Barrel extension 


“Passage vent (with increasing opening cross section) 


Passage vent 


Valve head (connected to slide 3 through part 10) 


Piston (Purpose: the necessary closing pressure upon 
| valve seat D2) 


Upper piston guide 
Differential pistons (Purpose: relief of ball-thrust part 
11), so that the closing pressure, which is flowing 

above the ball thrust part (11)+o the valve seat will 
be reduced to a minimum pressure. This pressure will 
be lower, the smaller the area difference of BD, and D;) 

Ball-thrust part 

Sliding disk 

Piston guide (on, housing) 

Cylinder 

Gylinder cover with spindle guide 

Spindle guide (the spindle is kept from twisting by 6 keyways) 


Spindle (Purpose: deflection by quiok opening of the valve, 
Oo @ preselected position of the spindle. 


Ball-thruet pars attached to the spindle 


tntake tore of the closing aiz (when closing, air will flow 
#vom control valve to oylinder; when opening, air 
‘ will flew to control velve into atmosphere) 


Leakage from chamber D (When valve is closed, will flow through 
a email pipe te a hygrometer. Same as in wind tunnel 
on Gorodomiya) 


Gearing I Double worm gear transmisvion eeu 


50x24 1020 


Gearing I2 
tindvereal Joint 
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24. Motor (regulation Leonard ) 
25. Hand drive 
"26. Selsyn follow-up 


27. Limit switch for closing position of spindle (electric 
toggle switch will cut off the motor)(front stroke Limiter) 


28. Limit switch for full open position (rear stroke limiter) 
29. Operating or control red to the limit switches 20 and 28 
30, Spindle nut | 


B. Function of the valve. The operation of the pneumatic part_of 

: the valve is the same as in the wind tunnel on Geredexlya Bee 
sketch page 127. The regulating valve is net needed with this 
valve. Dimensions of compressor roon, main battery,and testing 
reom are not known to me. : 3 


1. Operation. Loading of battery. At the beginning of the test, 
chambers A, B and C are without pressure. Spindle 17 in~ 
dicates position, as shown in drawing (approximately 3 milli- 
meters air between spindle 17 and differential piston 19. 

hen air pressure of 40 att will be_forced from the gontxrol 
battery through the contrel valve /See sketch nage 1at 
a poring (19) into chamber D. The valve 
7 


head will be forced by piston (8) upon valve seat x. 
Piston olesing pressure = ba 
2 2 | 
77, : oe P/mi the friction of sleeves 
: minus the 3 
c. “ay 2 


Now, if there is sufficient pressure available in the main 
battery, then the closing of the piston (9) will be taken 
ever by the main battery. The available olesing pressure 

(valve seat pressure)will be: | 


2 2 2 2 oe 
; T] o E/ = De: Pat: minus the. 
l 4 ~" 4 } ie 7, 4 " 4 } U. friction 


acting in closing aoting against eee 
direction the closing 
_ «~pressure 


2. fest. First the spindle (17) will be driven upward by the . 
motor (24) to a preselected position, depending on the 
\ battery pressure and the particular test (slot y will there- 
fore be enlarged). The control valve in the testing chamber 
os . 4a then opened. The closing pressure air will escape through 
ae pore (19) to the contre] valve and from there into the atmes- — 
phere. Then, pressure in chamber A will open the valve. 
Glide (3) with piston (8) move upward, until the differential 
. piston (10) touches the spindle tales y= 0). The opening 
‘welooity oan be changed by inserting an erifice at the outlet 
of bore (19). The raised slide (3) will now permit the battery 
pressure to flow through the openings 5 and 6 from chamber A 
through outlet (31) directly to the wind tunnel. The outlets 
5 and 6 are made according to a calculated curve to produce 
a constant flow of air as the battery pressure decreases. 


3, Olosing of the valve. Same as in wind tunnel at Gorodomlya. 


[Bee sketch page 12 / 
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Description of the Gorodomiya Wind Tunnel 
left out minor parts in order to obtain a better overall 25x41 





A. Description ef the component parts labeled in the attached sketches. 
‘Component 1 - Two compressors, each approximately 50 horsepower. 
Component 2 ~ Control panel. 
Component 3 - 36 compressed air bottles approximately 600 milli-— - “i 
meters in diameter, 5 or 6 meters leng. Maximum pressure - 200 
atmospheres. | 
Purpose: Battery for the compressed sir necessary for the test. 
Component 4 - Four to six compressed air bottles approximately 130 
millimeters in diameter, 800 millimeters long. Maximum pressure: 
45 atmospheres. | 
Purpose: The control battery will furnish pressure to lock 
piston (21) when there is no pressure in the main battery 
bottles. — ous 
Jomponent 5 = Quick action valve approximately 80 millimeters in . 
dleameter. The input diameter is approximately 116 millimeters. — 4 
Maximum preseaure: 200 atmospheres. In the actual physical lay- \ 
out, there are 6 quick opening valves, (5) with 36 compressed air 
bottles. 


—« Component 6 = Control yelve. Air pressure on piston 19 is 58 
- atmospheres. 


Purposes - To control air from main battery to wind tunnel. 
) Components 7 and 8 - Check valves. | 
Qomponent 9 = Solenoid valve (type Pe-4 from the A-4 rocket). 
Purpose: Allows remote control of control valve. | | : , 
Component 10 = Orifice. 


Purpose: Oontrols the opening and closing speed of the 
quick action valve (5). 


Component 11 - Regulating valve. 
Purpose Keeps @ sonstant pressure in sheaber (15) during the 
entire testing pressure in spite of diminishing pressure from 
battery (3). This is done by two methods. | 


a With hand winding gear (13, by observation of a 
manometer 13). 


‘Qe Oonbrolled by an electrically operated switch which 
, tiakes the appropriate change of pressure within the 
test chamber by a servo system. 
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Component 12 - Manometer 

Purpose: Manometer indicates the test chamber pressure. 
Component 13 - Hand atest Pex controlling hand regulater valve, 
‘Component 14 - Switch for eparatién of quick action valve. 
Component 15 - Test chamber. | 


Component 16 - Calibrated model mounting sed to measure dynamic 
forces during the test. 


Component l7 - ‘Observation window. 


Component 18 ~ Optical instrument fer high speed photographic 
recording. 


Be Technical discussion of Air Supply System for Gerodomlya Island 
Wind Tunnel. 


‘lL. General 
a. High pressure air is furnished from a group of 36 

air bottles called the air battery. The compressors 
filled this battery of bottles connected in parallel 
up to a pressure of 200 atmospheres. Then, by means 
ef a quick action valve, the air from the battery is 
Teleased to the wind tunnel where scale models were 
tested. 


be Auxiliary or control air bottles furnished pressure 
te the quick action valve. The pressure at the 
testing point of the wind tunnel is kept constant. 
by a servo system that measures the air pressure 
by an electro-machanical pick off. This controle 
the motor which operates a pneumatic regulator in 
series with the air line from the air battery. 
Although familiar with the design and operation of | 
the Air Supply System/ know very little about how 5X1 
exact the wind tunnel pressure was kept or the 
purpose of the project for which the wind tunnel 
Was used, 





2. Sequence of operation. ; 
Ge Control battery is canpaa up to 40 atmospheres. 
be The initial pressure of the main battery - 1 atmosphere. 


o. The initial condition of the smell piston in the con- 
. $rel valve ia open. 


ids 40 atmosphere pressure from the control battery closes 
the quick action valve. 


@e. Ade from the compressors is then pumped into the main 
battery. 


€. When the pressure exceeds 40 atmospheres, the one way 
- ¥alve allows the main battery pressure to go through 
the gontrol valve and keep the quick action valve 
Closed because of the higher force on the other end 
of the piston. — 
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The quick action valve remains clesed until the 
maximum pressure of 200 atmospheres is reached in 

the air battery. In order to obtain air for testing 
purposes, a selenoid valve is energized. This applies 
pressure. to the large cylinder in the control valve 
through a push rod or valve lift (Stoessel). This 
pushes the small cylinder and cleses the control 
valve. 








The above action allows the air on the large side 
of the quick action valve to go out to the atmos- 
phere. The quick action valve closes in one secend. 


Air then flews through the lead pipe to the regu- 
lator and to the testing chamber of the wind tunnel. 
This regulator was operated by hand until the middle 
of 1952. At that time, the servo system was put 

in and tested. This permitted automatic operatioaa 
ef the regulator valve. 






































not know how closely the pressure was controlled. 





Models were tested during runs up to one minute ia 
duration. required to prepare technical lit- 
erature for this valve system in January 1950. This 
Was submitted to Institute 88. 
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Valves 


Mile Duse.- 





8. Shecilicn 






Window — 


7 Waud — 





Ww 
Adjus table Spray angle 


wheel 


1. Gylinder (atroraft shock asb) 


2. Mounting Bracket — 

%. Needle Valves 

4. Control rod ( flow reg) 
5. Ualversal Joint 

6» Gas-proof Seal 

‘7. Handwheel 

Be Observation window 


9. Manometer ( Jet pressure) 
10. Nogale holder 


ll. Dial (for setting Nozzle angle) 


12. Pieton (raises and lowers 
: nosz2les) 


(13. Pedal (for oper of piston) 


~NOREZLE TEST STAND 


Sketeh * 4 


SECRET 


Sanitized Copy Approved for Release 2010/05/12 : CIA-RDP80-00810A002000690002-2 





Sanitized Copy Approved for Release 2010/05/12 : CIA-RDP80-00810A002000690002-2 





29X1 








SEGREP 
ss OO ics 





~ 


Spray and Combustion Zest Chamber 


Ll. This equipment was desicned to. permit study ef combustion char- 
: acteristics at various fuel nezzle angles and rates of flow. 
The tests were recorded by photographic equipment located in the 
observation room. . 


2. Before the ‘Kent stand eoula be completely operational, it was ne- 
cessary to medify the eriginal design which did not include re- 
mote control of the nozzle angle. 
25X1- 
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‘Description eof the Quick Opening Valve for a Vacuum Wind Tunnel 


A. General Strycture. /See sketch on page 21 _/+ ‘In the housing —— 

(1) is a 90 are plate (3) fastened to two pivots in the ball 
bearing. The upper pivet is sealed from the atmosphere and is 
tightly connected with the operating lever (4). Constructed into 
the flange d tube at the left of the housing is the sealing frame, 
(5) which is adjustable and which, in a closed position,will be 
pressed by springs (6) against the swinging plate. Cam (7) and 
lever (8) are pressed to the housing. There are two oams on each 
side, so that the sealing frame (5) is preased by the springs at 
4 points. In the clesed position there will be about a two 
millimeter air gap between cam (7) and the sealing frame (5). 











B. Operation 


1. Opening of valve at beginning of test. The compressed air 
from the battery (about 5-8 atmy) is switched on. Beginning 
of test. - electrical toggle switch in testing reom is placed 
in the "on" position. Thrust magnet (19) receives electric 
ourrent, piston red of cylinder (10) will press lever (8) 
and,therefere,cam (7) to the left, by means of which the | 
sealing frame (5) will raise approximately three millimeters 
from the swinging plate. At the ond of this stroke, lever 
_ (8) touches the contact (18), which permits the flow of 
electric current to the thrust magnet (20) of the cylinder 
. (20). fhe piston rod of cylinder (12) will then accelerate 
‘forward (approximately 3.5=4 om.) and will set in motion 
the operating lever (13a) with the swinging plate (3) until 
the ewinging plate reaches the position "valve open". after 
reaching this position, the lever (136) will be incontacty 
(23) which interrupts the current flowing from contact (18) 
to the thrust magnet. The piston rod of cylinder (12) will 
release immediately. (The air in the cylinder will escape 
into the atmosphere.) In the upward motion of swinging plate 
(3) the following mechanical process takes places 


.  @s Inmdtdally, lever (13a) receives an increasing torque 
{ . | for approximately 3.5-4 centimeter linear distance..: 
: Then a partial coasting of the plate takes place. 
Oo : During the second half of the travel, the ourved 
Cay... ,. Lever (15) and the damping oylinder (17) decelerate 
a the operating lever and plate se that they come . 
Siisd 4h smoothly to rest in a oircular: detent (24) at the 
. es? final position. | 
2v. Olosing of the valve after test. Hlectrical toggle sawitoh in 
| testing chamber is placed in “off position". ‘The thrust meg- 
net (21) receives current, the piston and pisten rod of the 
impulse cylinder (11) tranamits to the accelerator (13a) and 
the tilting plate (3) a counter impulse. The closing impulse, 
Coasting, and deceleration ia the same as in the opening pro- 
cess. In the final position, lever (13b) touches contact 
(88) -whdeb interrupts the ourrent in the thrust magnet 2 ). 
he platen rod releases immediately; lever (8) and cam 75 
aWings to the sight and the springs (6) press the sealing 
aneee Qgainat the tilting plate (3) and the valve is closed 
SgaiaA, . 


4 
4 
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3 Description of impulse cylinder (24) (corresponds with 10, 11, 
| and 12) /See sketch page 23/. 


& Components. 


24. Cylinder with piston and piston rod (28 
25. Control slide 
26. Small control valve 
27. Thrust magnet (corresponds with 19, 20, and 21) 
28. Piston rod (connected to piston) | 
29. Openings. (for outlet of compressed air inte atmos- 
phere) 
30. Conduit to the small control valve (in actual 
construction a bere in cylinder head) 


31. Conduit for compressed air to the piston 


be Operation. Thrust magnet (27) receives current, and 
| > presses the small control valve (26) downward. Air | 
‘ fe flows from conduit (30) through a circular channel ef | 
_ the small control valve ee to the control slide (25) 
Which moves to the left (direction x). The compressed 
air (about 5-8 attl) now acts directly upon the pisten 
(from conduit (31) through circular channel of the 
« . @ontrol slide 25), so that the piston rod (28) moves 
~ downward (against the accelerater 13a). When the. 
electric current from the thrust magnet is interrupted, 
the thrust magnet anaps upward by spring tension. ‘The 
| control slide (25) is thrown by spring tension te the 
» | of right, and the compressed air goes through opening 
| . _ (25) into the atmosphere. (Conduit (31) is now clesed.) 
S : _ Therefore, piston red (28) will regain ite resting 
| ' . .position. a 


4 Desoription ‘of the deceleration cylinder (32) (corresponds with 


16 and 17) [-See sketch page 23/0 
~ | _.' + @e Components. 


ot | , ' 32. Cylinder 
| om ak 33. Piston Position I Highest point 
rs : a II Stepping point 
’ , : : tll Resting position : | 
« The piston 1s not held down by spring tension, but 
by pneumatic pressure. | 


34. Push rod 

35. Differential piston valve 

36. Outlet into atmosphere 

37. Adjustment of differential piston valve (35) 
38. Valve for control of the loading pressure 
39. Adjustment of valve (38) 

40, Compressor chamber 


be Operation. In opening the valve, thé push red (34) is... 
pushed upward and the air above the piston (33) is =“ 
compressed. The back pressure exerts the necessary 
braking force on the swinging mass. The braking effeot 
(power dissipation of the swinging mass) is regulated 

| in such a way, that the barrel (42) will snap into the 

! - > detent (24) smoothly but without great shook. ‘The 
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braking thrust shortly before the detent position reaches 
about 18-27 atm. This maximum compression thrust in chan- 
ber (40) will drop immedistely, after the barrel (42) has 
reached point B, te 2-3 att, This is necessary to pro- 
vide an accurate lecking device. The release of pressure 
is taken care of by a differential piston valve (35), 
which epens at a high pressure (16~27 attl, adjustable 
by sorew and spring (37) cleses at a very low pressura 
and will only open again at a high pressure. With the 
‘barrel (24) in detent (24), the piston automatically. 
receives a pressure of about 2-3 att (through valve 39),.. 
which is exactly enough to hold the swinging slate (3 
firmly in its place. 


5. Improved sealing procedure for the quick opening valve for the 
lew pressure wind tunnel. /Sea sketch page 237 


@ Original Method. 


(2) Closing. Sealing frame (1) is pressed onte swinging 
' . plate (3) by spring tension. Chamber A is closed “rom 
Ghamber B by rubber gasket. 


(2) Opening. The sealing frame +3} moves in direction a, 

until rubber sealing gasket (2) and plate (3) has — 
about three millimeters air gap. The swinging plate 
(3) is then moved into direction ¢, | 


be Improved Sealing Method. 


(1) Clesing. Compressed air flows through opening (43) 
: to channel (47) and presses. the rubber sealing gasket 
(42) against the swinging plate (3). 


(2) Opening. Compressed air escapes from channel (47) 
through opening (43) into the atmosphere. The rubber 
sealing gasket moves because of fits resiliency and 
because of the vacuum in chamber a. The swinging 

plate osn then be turned (opened). | 
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INSTALLATION DIAGRAM OF A FLOW REGULATOR IN THE 
INLET PIPE OF THE FUEL, BOOSTER PUMP 


It is the function of the Regulator to control 


fluctuating pressure which appears at the inlet 
to the pump. 


Inlet pressure: 3 atm (to the pump) 
Allowable fluctuation: 3 atm Ol atm 


‘Sketeh e+ 
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Aostcht in Mobfung X 
View in direction of xX 

Ll. Housing 

2- Throttle Plate 

4+» Rotating mounting of Servo Unit 

4. "Askania® Servo Unit 

5. Inlet pipe | 

6. Inlet to Pump 


4 Geheuse 
a Drosselklappe 


3 drebébare Ayfhangung chey Ruder mi 
- | | ¢ Rskania’- Rudermuaschina, | 
: | a fulertung | 
| | — 6E in tou weer Purnpea. 


! | . REMARKS Difficult to install because of large size (width & length). 
— | Unsuitable because of uncertaix flow and energy conditions. 
at the throttle plate... 
Benzertrurrg: Evnbauschiiertghent! wagerr 


groper Mb rvaastet Og (Bu. L.). 
Masfieer ders) uriAlare Mra rings. Kft 
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INSTALLATION $ ASSEMBLY of REGULATOR I, using 
‘the "ASKANIA" SERVO UNIT 
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5. Intet Pipa 

6- Inlet %o Pump 

“J. Housing 

8. Cylinder 

Ge Sliding Ring 
10. Cylinder Head 

ll. Inlet holes to the Cylinder Head 
12. Membrane Housing © 


S&S: Zuleit OA. — 

6 Flalauf aur Purype 
7 ..Gehevse_ 
8 
3 





_ayliader 
Ringsehiaber” 
10 Rylinderkopf 
" Zulettungsbotrangen x, aylindarkepf. Aas chi 1 Mele 
12 Wembrangehduse. View indirection of C 








‘Birieau onstrublive Musfubrureg 
week <a Var. 

‘Mypetr: Regalzv/oder_ _ Zenfrad : ttt Ploter= 
a abu, mi * pert ee 





FE ORT POP ME SPR. 
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- pipeline, with sliding ring. 
 (Dimensions™ are smaller than in variation 1) 
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35, Constant pressure ‘Input 
im" | rT 


36. | " 
a7, Outlet channel from chamber “A 
48, " i" ‘t pM 
39, Lever Valve | 


40. Membrane > 
4\, Conneating rod 


~—42, Spring 
—64B, Outlet sleeves | 
44 Valve’ plate © (Shown om nest page) 


45, Mounting leaf spring (shown cn next page) - 
46, Control pressure miler. 


SCHEMATIC DWG of CULINDES (8 


fe (8) @ CONTRO! | 
SUSTEM (Method "Bt using 4 Lever tone valve) 
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Tt. Piston (13) in neutral position. 


(fhe piyton has a tendency 
%o move upward because of the lar 


ger urea in chamber nz") 


Tr. When pressure goes above 3+ atm, (at the inlet to pump) 
| piston will mové downward, and passage "Ss" gets smaller. 


TIT. When pressure goce below 3-0 atm (at inlet to pump). piston 
—_ moves upward and passage tet gate larger: 


“CHLINDER CONTROL SYSTEM (Methos ee) 
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Description of the Flow Regulator for the Fuel Supply 
| Ae Requirements. 


1. The fuel which flows from a container through the inlet 
‘pipe to the fuel-booster pump, should be regulated in such 
a way that the inlet pressure at the intake of the pump will 
be 3 + 0.1 atmospheres. 


2. The regulator must be built into the inlet pipe. 


38 The Askania Servo-Unit should be utilized as the controlling 
mechanism. : 


B. Description of Regulater /Seec pages ely #8, sketches No. 1 and 
sib The fuel, coming trom containe: tnrough inlet pipe C, 
flows through the adjustable throttle to the pump. If the pre-. 
ssure at the inlet of the pump drops below three atmospheres, 
then the slot will get larger by extension of the serve unit 
(4). When the pressure goes beyond 3.1 atmospheres, then the 
slot S closes through the retraction of the servo-unit (4). 


Ce. Description of Regulator /See pages. 29, 30, sketches 3 and 4/, 
fhe two cylinder chamber A and Z ara initially under equal 
pressure, (about 10 atmospheres). Actually, the piston moves 
upward slowly, because of the difference in area of the top 
and bottom of the cylinder. The piston 
rod (14) raises the sliding ring (9) and enlarges slot 8 and 
with it the rate of flow, until the pressure resoches 3.1 . 
atmospheres at the inlet to the pump. When the pressure in- 
oreases to 3.1 atmospheres, fluid will flow through openings 
(32). and (33) from the inlet of the pump to the chamber D and 
will move the membrane (22) and valve (21). Then a pressure 
of 3.1 atmospheres will appear through opening (31) at the con- 
trol piston (15) and push towards the left. The compression 
fluid flowing into chamber Z is throttled and the outlet from 
chamber Z (opening 19) is opened. By displacement to the left 
ef control piston 33}, the passage (18) to chamber A ia opened 
and the exit passage (26) ig oclowed. This oreates an inorease 
of pressure in chamber &. The piston (13) and valve (9) move 
downward and slot § becomes smaller, until the pressure at the 
fuel pump reachee three atmospheres. At thla pressure, the 
membrane (22) dropa and valve (21) closes. The control piston 
Be is pushed to the right by spring action (16) and valve 
9) is again actuated. Since this control system would pro- 
bably be unstable, a third solution was developed. 


De Improved Regulator Control Systen [See sketches 6B pages 31 and 327 
This. syetem differs in the method of controlling the fluid te — 
the two chambers & and Z of the regulator. Both oylinder ohan- 
bers A and Z receive a constant pressure from inlet (35) through 
(38) and (39). This ia done through a lever valve (339 that is 
actuated by the diaphragm. This method allows proportional con- 
trol and would presumably offer a stability that is higher than 
that obtainable with the previous method. 
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